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DETAILED ACTION 

1 . Applicant's election without traverse of Embodiment I, claims 1-22 in Paper No. 3 
is acknowledged. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented <and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention v^s made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-8, 10, 11, 18,20and21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over admitted prior art (APA) in view of Wang et al. (US Pat. 6782897). 

Regarding claims 1-8, 10, 11 and 18, the APA (Fig. 2) discloses semiconductor device 
including a contact pad and circuit/interconnecting metallization (202 in Fig. 2) on the 
surface of an integrated circuit (IC) chip, comprising: 

- the interconnecting metallization comprising copper 

- a stack of protection layers (203/210 in Fig. 2) over the surface of the IC chip, the 
stack comprising a first inorganic layer (203 in Fig. 2) such as silicon nitride (SiN) 
and a polymer layer (210 in Fig. 2) on the inorganic layer, the polymer layer 
comprising a material such as benzocyclobutene (BCB) or polyimide 
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- the SiN having a thickness of about 1 .0 microns and the polymer layer having a 
thickness in the range from about 3-1 0 microns 

- a window in the stack of layers exposing the metallization on the IC chip 

- a patterned bottom/seed metal layer (205 in Fig. 2) on the metallization in the 
window and on the stack of protection layers around the window, and a top/buffer 
metal layer (206 in Fig. 2) positioned on the bottom/seed metal layer, and 

- a metal reflow element/solder (207 in Fig. 2) attached to the top/said buffer metal 
(Fig. 2; specification pp. 9 and 10). 

The APA fails to teach the stack of protection layers including a second inorganic layer 
on the polymer layer. 

Wang et al. teach using a stack of passivation/protection layer system (32 in Fig. 
3E) in an underbump metallization (UBM) structure (34A/34B in Fig. 3E) where the 
stack/system having a plurality of layers includes a polymer layer and one or more 
layers of an inorganic material such as SiN (see Col. 4, lines 49-53; Col. 4-6), the 
system providing improved passivation and adhesion/bonding of the UBM layers. 

The APA further teaches using the inorganic layer/SiN having the thickness of 
about 1.0 microns (specification pp. 9 and 10). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the stack of protection layers including a second 
inorganic layer on the polymer layer as taught by Wang et al. so that the passivation 
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and the adhesion/bonding can be improved, and delamination and stress can be 
reduced in the APAs device. 

Regarding claims 20 and 21 , the APA and Wang et al. teach substantially the entire 
claimed structure as applied to claim 1 above. 

4. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over the APA 
and Wang et al. (US Pat. 6782897) as applied to claim 1 above, and further in view of 
Kim et al. (US Pat. 6417089). 

Regarding claim 9, the APA and Wang et al. teach substantially the entire claimed 
structure as applied to claim 1 above, except second protection layer being an inorganic 
layer comprising silicon dioxide. 

Kim et al. teach an UBM structure having a protection/passivation layer wherein 
the protection/passiavation layer is a conventional oxide/silicon dioxide or a nitride/SiN 
(Col. 4, line 54). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the second protection layer being an inorganic layer 
comprising silicon dioxide as taught by Kim e al. so that the desired dielectric properties 
can be achieved and processing can be simplified in Wang et al. and the APAs device. 
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5. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over the APA 
and Wang et al. (US Pat. 6782897) as applied to claim 1 above, and further in view of 
Shimizu et al. (US Pat. Application Pub. 2002/0043723). 

Regarding claim 13, the APA and Wang et al. teach substantially the entire claimed 
structure as applied to claim 1 above, wherein the APA discloses the seed metal 
overlapping the top protection layer (see Fig. 2), but fail to teach the seed metal 
overlapping the second inorganic layer by about 5-15 microns. 

Shimizu et al. teach an UBM structure (Fig. 1 ; sections 0090-0109) having 
protection/passivation layers and a bonding pad to provide the desired stress relief 
(8/10 and 12/14 respectively in Fig. 1), wherein the dimensions of the UBM/bonding pad 
structure are such that the protection/passiavation layer opening at the top (see 11 in 
Fig. 1 ; section 0109) is about 10 microns wide and the bonding pad (see 12/14 in Fig. 1 ; 
section 0105) is 35 microns wide in a direction parallel to a substrate. Such 
configuration yields an overlap of the bonding pad/metallization being about 12.5 
microns. 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the seed metal overlapping the second inorganic 
layer by about 5-1 5 microns as taught by Shimizu et al. so that the stress can be 
reduced and the reliability can be improved in Wang et al. and the APA's device. 
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6. Claims 12 and 14-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the APA and Wang et al. (US Pat. 6782897) as applied to claim 1 above, and 
further in view of Hsuan et al. (US Pat. 6166444) and Akram (US Pat. 5736456). 

Regarding claims 12 and 14-17, the APA and Wang et al. teach substantially the entire 
claimed structure as applied to claim 1 above, except: 

a) the seed metal comprises copper or the buffer metal comprises a single metal 
layer of copper or a copper alloy, or 

b) the buffer metal comprises a stack of metal layers, the stack comprises 
copper in contact with the seed metal, nickel on top of the copper, and palladium 
as outermost metal. 

Hsuan et al. teach a chip module having an UBM structure (54 in Fig. 3) where 
the UBM has a single metal layer or a combination/stack of layers (see 50/52/54 in Fig. 
3) including a bottom/barrier/seed layer and a top/coated layer to provide the desired 
adhesion and diffusion barrier (Col. 3, lines 1-45). Such combination/stack comprise a 
single layer/alloy or a combinations thereof, including the metals such as copper, nickel 
and palladium (Col. 3, lines 30-44 and lines 1-45). 

Akram teaches an UBM structure (28/30/32 in Fig. 1h) where the UBM has four 
metal layers, the metals comprising chromium, cooper, nickel and palladium where the 
outermost layer can be fonned of palladium to improve soldering (Col. 2, lines 25-41). 
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It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the elements a) and b) as taught by Hsuan et al. and 
Akram so that the adhesion, diffusion barrier and reliability can be improved in Wang et 
al. and the APA's device. 

6. Claims 19 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the APA and Wang et al. (US Pat. 6782897) as applied to claim 1 above, and 
further in view of Moyer et al. (US Pat. 6620720). 

Regarding claims 19 and 22, the APA and Wang et al. teach substantially the entire 
claimed structure as applied to claims 1 and 20 respectively above, except a bond wire 
being attached to the buffer metal. 

Moyer et al. teach a conventional bonding wire (see 41 in Fig. 6A) being attached 
to a top/buffer metal layer in an UBM structure (Col. 4). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the bond wire being attached to the buffer metal as 
taught by Moyer et al. so that the wire bonding capability can be achieved in Wang et al. 
and the APA's device 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nitin Parekh whose telephone number is 571-272-1663. 
The examiner can normally be reached on 09:00AM-05:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9318. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 
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